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SINGLE PIVOT HINGE WITH INTEGRAL COIL SPRING ASSIST 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a motor vehicle closure hinge having 
5 a pivot axis with spring biasing provided by a laterally coiled spring to prop the 
closure. 

2. Background Art 

Many previously known vehicle closure hinges such as those used for 
engine compartment hoods and trunk lids often include spring biasing to assist 

10 displacement of the heavy panel which is displaced about a pivot axis at one end of 
the panel. However, a spring biasing assist force sufficient to maintain the closure 
in a fully open position is often provided by additional structure such as a prop rod, 
gas struts or the like that resists closure of the closure panel by the weight of the 
panel acting in a moment of arm about the pivot axis or force transfer through a 

15 linkage. 

One method to provide the spring biasing has been to use the torsion 
rods that can be routed across the car. However, while such spring biasing can be 
strong enough to resist closure, since the entire length of the torsion rod provides 
spring biasing force, the elongated torsion rods can obstruct and form a substantial 

20 impediment to the access through the opening or within the compartment covered 
by the closure panel. Other improvements to spring design, such as gas powered 
struts or powerful springs often require multiple installation steps since the spring 
biasing force unit must be separately installed to assist a conventional hinge 
structure. Such improvements substantially increase the difficulty of production, 

25 rendering the use of such components prohibitively expensive because they add 
production steps as well as additional pieces and mass to the vehicle. In the case of 
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a gas strut power source, in a closed position the line up force in the strut is directed 
to the hinge pivot, thus forcing the pivot to endure high loading that shortens useful 
life of the original installation. Also, the life of a gas strut is both time-dependent 
and cycle-dependent, making it much less durable than a steel spring. 

5 Moreover, once the design and the spring force has been determined 

for a particular application, the hinge designs may not be readily incorporated into 
other vehicles having differently sized, weighted or balanced mass or center of 
gravity than the installation for which it was designed. Rather, the alternative 
closures need specially designed linkage and/or biasing structures for each particular 
10 closure panel type, thereby substantially multiplying the number of assemblies and 
production pieces that must be made and inventoried by automobile manufacturers 
and dealers trying in order to accommodate production and repair of the entire 
product lines of vehicles. 

A previously known attempt to address the problems discussed above 
15 involves the use of a single pivot arm as part of a four bar link assembly and integral 
radially wound clock spring. However, while the clock spring may integrate spring 
biasing force to a hinge mechanism, such springs and require an extremely large 
envelope both vertically as well as fore-and-aft accommodate the four bar linkage. 
As a result, these known mechanisms are suitable only for large vehicles, such as 
20 trucks. Moreover, alternative designs have been complex, requiring numerous parts 
and assembly operations, the addition of parts rendering the hinge relatively heavy, 
and thus have not found favor in many production applications due to the large 
expense compared to more conventional systems. 

SUMMARY OF THE INVENTION 

25 The present invention overcomes the above mentioned disadvantages 

by providing a single pivot closure hinge design that is preassembled as an integral 
unit for shipping and installation in one piece. Linkage geometry can be designed 
to accommodate packaging restraints such as available room in the hinge region, and 
differences in the mass or center of gravity of closure panels can be accommodated 
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without substantially changing the physical link structure of the integral package 
components. More particularly, the package includes a laterally coiled spring whose 
coil diameter, wire diameter and number of laterally aligned coils can be changed 
to modify closure panel performance. In addition, the coil can be mounted about 
5 the pivot axis of the hinge, or eccentrically from the pivot axis when space 
limitations at the pivot envelope demand or when adjacent areas permit a four bar 
linkage to fit in the vehicle. In addition, the integral packaging of the laterally 
coiled spring may be applied to various linkage arrangements. 

In a preferred embodiment, the laterally coiled spring is housed in a 
10 bracket for pivotally mounting a goose-neck bar about a pivot axis. The coil spring 
can be wrapped around the pivot axis or as shown in a modified version, mounted 
eccentrically to the pivot axis of the goose-neck bar through a lever assembly. In 
addition, the eccentrically mounted coil spring can include radially extended end 
portions that form a four bar linkage with a mount including a pivot axis flange and 
15 a pivot link pivotally coupled to the mount. Furthermore, the strand ends may be 
coupled to the links at one end of the coil, so that the coil ends are arranged 
substantially in a plane of displacement of the linkage. 

Accordingly, the present invention provides substantial cost savings 
since the integral hinge unit requires substantially fewer labor steps and part 

20 installation steps than previously known gas strut or clock spring assemblies. 
Moreover, the reliability of springs, such as those made of steel, is improved since 
they can endure a wide range of temperatures and ambient conditions that may have 
previously affected gas struts and previously known hinge constructions. Moreover, 
the present invention reduces obstruction at the openings or within the compartments 

25 covered by the vehicle closure panels. Moreover, a predetermined hinge structure 
may be more readily modified for different closure panels having different mass or 
center of gravity requirements, in large part by adjusting the connection points of 
the hinge and the size of the coils, the size of the spring strand diameter and the 
number of coils in the spring. Moreover, the present invention may reduce hinge 

30 pivot loading. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The present invention will be more clearly understood by reference 
to the following detailed description of a preferred embodiment when read in 
conjunction with the accompanying drawing, in which like reference characters refer 
to like parts throughout the views, and in which 

FIGURE 1 is an enlarged perspective view of a vehicle body with a 
closure having portions removed for the sake of clarity and showing the hinge, 
constructed according to the present invention, in a closed position; 

FIGURE 2 is a perspective view of the arrangement in Figure 1 
showing the vehicle body closure and hinge at an open position; 

FIGURE 3 is a perspective view of a modified vehicle closure hinge 
with a vehicle closure panel in a closed position; 

FIGURE 4 is an opposite perspective view of the hinge mechanism 
shown in Figure 3, but showing the hinge in the opening position; 

FIGURE 5 is an exploded perspective view of a portion of the device 
shown in Figures 3 and 4; 

FIGURE 6 is a perspective view of a vehicle closure hinge 
incorporating a four bar linkage and showing the hinge in its closed position; and 

FIGURE 7 is a perspective view of the hinge shown in Figure 6, but 
showing the hinge in its open position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring first to Figure 1, a vehicle body 12 is shown including a 
vehicle closure panel 14, for example, a trunk lid 16, styled to fit over an opening 
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18 providing access to compartment 20, for example, trunk cavity 22. The panel 
16 is pivotally coupled to the body structure 24 at an edge of the opening 22 by a 
hinge mechanism 26 comprising a pair of hinge assemblies 28 (one shown) at right 
and left hand portions of the panel 16. 

5 The hinge assembly 28 comprises a mount bracket 30 to be secured 

to the body structure 24 for example, by bolts 25 and correspondingly threaded nuts. 
The bracket 30 includes pivot axis flanges 32 and 34 spaced apart along a pivot axis 
defined by openings in the flanges 32 and 34, preferably at opposite ends of the 
central opening 36. A pivot pin 38 extends across the opening 36 through the pin 
10 receiving openings 39 and 40 in each of the flanges 32 and 34. A pivot link 42, 
preferably in the form of a goose-neck bar 44, includes openings receiving the pivot 
pin 38 at one end of the bar 44. Preferably, the bar is fabricated in the form of a 
rectangular tube. 

The pivot pin 38 is also received through the coils 48 of a laterally 
15 coiled spring 50 carried within the opening 36 of the bracket 30. A core 52 made 
of bushing material that does not cause noise when in contact with metal, for 
example nylon, supports the coiled spring 50 coaxially over the pivot pin 38 and 
adjacent to the bar 44. One strand end 54 is retained in a notch 56 adjacent the 
opening 36 in the bracket 28. The other end 58 of the strand 60 includes an 
20 elongated portion captured in an opening 59 (Figure 2) in the bar 44. As a result, 
bar 44 is spring biased by the coil spring 50 with respect to the bracket 30 mounted 
to the body structure 24. 

As best shown in Figure 2, the coil spring 50 biases the pivot link 42 
to a raised or open position in which the panel 16 is spaced apart from the opening 

25 18 of the vehicle body 12. In the illustrated embodiment, a control channel 62 in 
the bracket 30 receives the elongated terminal portion 58 of the strand 60 so as to 
position the goose-neck bar 44 in a non-interfering position with respect to the 
opening 18 over the compartment 20. Nevertheless, when the lid 16 is closed, so 
that the panel 16 covers the opening 18 in the body 12, and is retained in the 

30 position shown in Figure 1, by a latch at the latch end of the lid in a well-known 
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manner (not shown), the goose-neck bar 44 is retained in the position shown in 
Figure 1. 

Referring now to Figures 3-5, a mount 28 in a form of a bracket 68 
includes pivot axis flanges 70 (Figure 3) and 72 (Figure 5) in spaced apart positions. 
5 Each of the pivot axis flanges 70 and 72 (Figure 5) have openings adapted to receive 
pivot pin 66. As in the previous embodiment, a pivot link 42, preferably in the 
form of a goose-neck bar 44, includes openings adapted to receive the pivot pin 66 
in the end of the bar 44 positioned between the pivot axis flanges 70 and 72. 

The bracket 68 also includes spring support flanges 76 and 78 having 
10 openings adapted to receive a mounting pin 80. The mounting pin 80 is received 
in the central opening of a spring bushing. The coil spring 50 includes a bracket 
engaging end 54 received in a retention groove 86 (Figure 4) in the bracket 68. The 
other end 88 of the spring strand includes an elongated portion 90 and a terminal 
hook portion 92. The hook portion 92 is received in the spring retainer openings 
15 94 in a pivot link 96. The other end of the link 96 includes the spaced pivot flanges 
98 and 100 (Figure 3) that receive a pivot pin 102 extending through openings in the 
goose-neck bar 44. 

As best shown in Figure 4, the spring biases the link 96 rearwardly 
to displace goose-neck bar 44 toward an extended position that positions the panel 

20 16 to its open position spaced apart from the trunk opening 18. When the trunk lid 
16 coupled to the bar 44 is pivoted to its closed position as shown in Figure 3, the 
force of the coiled spring 50 is resisted by link 96 and bar 44 at the pivot pin 102 
rather than directly on the hinge axis pivot pin 66 extending through the pivot axis 
flanges 70 and 72. Nevertheless, like the embodiment shown in Figures 1 and 2, 

25 the hinge assembly including a biasing spring and linkage is preassembled for 
delivery to, and installation as one piece in, the vehicle body 12. 

Referring now to Figures 6 and 7, a hinge assembly 108 includes a 
mount 110 includes a pivot axis flange 112 adapted to be secured to a peripheral 
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structure 24, for example, by a mounting flange 1 14. A pivot link 1 16 is pivotally 
coupled to the pivot axis flange 112 by a pivot pin 118. 

The hinge assembly 108 also includes a laterally coiled spring 50. 
However, one end 120 of the coiled strand includes an elongated terminal portion 
5 that proceeds generally radially outwardly from the center of the coil. A terminal 
end 121 is bent for engagement in pivot flanges 118 carried by the mount 1 10. The 
other end 124 of the coiled strand includes a return portion 122 that extends along 
a longitudinal direction of the coil, preferably through the interior of the coil, to a 
position at or near the coil end 120. The longitudinally extended portion 122 is then 
10 extended in a direction generally radially away from the center of the coil along a 
portion 125 toward a retaining end 126. The end 126 is pivotally engaged in pivot 
axis flanges 128 carried at the end of the pivot link 1 16. The terminal portions 125 
and 120 of the spring 50 join with the pivot link 116 and the mount 1 10 to form a 
four bar hinge. 

15 Accordingly, a lid 16 may be mounted to pivot link 1 16, for example 

at mounting flange 130, and spring biased upwardly to an open position as shown 
in Figure 7. When the lid 16 is closed over the vehicle opening 18, and latched in 
a well-known manner, the hinge mechanism is positioned as shown in Figure 6, and 
the forces of the coil spring 50 are resisted at the pivot flanges 118 and 128 at a 

20 position spaced apart from the pivot pin 118. 

Having thus described preferred embodiments of the present 
invention, many modifications will become apparent to those skilled in the art to 
which it pertains without departing from the scope and spirit of the present invention 
as defined in the appended claims. 
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